where o x > 0 is an offset that is the same for all i. That is, the mean and variance of x i are o x and 1, respectively. The value of o x is chosen large enough to make any sample of x i likely to be positive. This is to ensure that a positive regulation weight means the up-regulation, and a negative one means the down-regulation. On the other hand, the raw expression y r j is scaled as
where o y > 0 is another offset that is the same for all j. That is, the mean of y j is set to the same o y , but the variance of y j that we denoted by σ 2 j is different across j. The non-uniform variance is intended to reflect the fact that in the first term of Equation (10), the relative importance of the cost related with y j should decided by the scaling factor 1/σ 2 j . Since we know
from Equation (1), and µ j > 0 for any j, if o y is too small, r j (x, s) is difficult to be a positive value, possibly misleading an up-regulation case as a down-regulation case. Thus, the value of o y is also chosen to be large enough to give room to model the up-regulation relationship properly.
S2 D'Agostino-Pearson omnibus tests
Normality test results for mRNAs using D'Agostino-Pearson omnibus tests are summarized in Tables  S1, S2 , and S3.
S3 Summary of interacting pairs predicted by Tiresias
We summarize the pairs of miRNAs and mRNAs that are predicted interacting by Tiresias in Tables  S4, S5 , and S6. 
